Let 1 D  be a positive non-square integer and 2 k  be any fixed integer. Extending the work of A. Tekcan, here we obtain some formulas for the integer solutions of the Pell equation
Introduction
The equation where 1 1 , x y is the least positive solution called the fundamental solution, which there are different method for finding it. The reader can find many references in the subject in the book [7] . , and let
for 1 n  . Then the integer solutions of the Pell equation 
Proof. We prove the theorem using the method of mathematical induction. For = 1 n , we have from (1),     
and we show that it holds for   
x y satisfy the following recurrence relations
Proof. The proof will be by induction on n . Using (5), we have
Using (5) and (8) 
Then by (5) and (9), we find 4 x and 4 y .
So, we obtained 8 4
Now, replacing (8) and (9) in (7)
which are the same formulas as in (10). Therefore (7) holds for = 4 n . Now, we assume that (7) holds for 4 n  and we show that it holds for 1 n  . Indeed, by (5) and by hypothesis we have , where
for 0 n  . Proof. We prove the theorem using the method of mathematical induction. For = 0 n , we have from (11),     
and we show that it holds for 1 n  . Indeed, by (1), it is easily to seen that   In the other hand, we have 
Proof. The proof will be by induction on n . Using (14), we have 2  2  2  2  2  1  1  1  1 1  1  1  1   3  2  2   2  2  2  1  1  1  2  1  1  2  2   2  3  =  =   3  3  4  = = 3
x Dy x Dx y x x Dy 
Using (14), (17) and (18), we get
Then by (19) and (20) 
